ABSTRACT When significant thoracic vascular anomalies occur in children, they may present surgical difficulties making operative management undesirable. The recent development of a new, accurate coil-delivery system has enabled us to embolize 17 vessels in five children by passing Gianturco steel coils coated with thrombogenic Dacron strands through No. 5 risks and benefits of transcatheter embolization, nor does it permit comparison of the various techniques. This report describes the steel coil embolization of 17 thoracic vessels in five children with a new, accurate coil-delivery system and compares results of that procedure with those of previously described techniques.
ABNORMAL VASCULAR communications can occur within the chest either as isolated lesions or in association with other congenital anomalies. Their significance is quite varied; however, those that do warrant occlusion can present special surgical difficulties that make operative management undesirable.
Previous reports of nonoperative occlusion of thoracic vascular structures in children have described transcatheter embolization with an assortment of thrombogenic debris, including bucrylate adhesive,' detachable silicone balloons,2-5 and steel coils.6 7 In general, the use of these techniques has been restricted to older children and adults. Hazards have included inappropriate embolization5 6 1, Of hardware with occlusions of normal vascular structures, as well as failure to occlude the vascular anomaly.>' In children, successful closure of only 10 thoracic vessels among 14 attempts has been described, with inadvertent embolization of two normal vessels. -6 Thus experience in children with thoracic vascular anomalies is not sufficient to allow assessment of the risks and benefits of transcatheter embolization, nor does it permit comparison of the various techniques.
This report describes the steel coil embolization of 17 thoracic vessels in five children with a new, accurate coil-delivery system and compares results of that procedure with those of previously described techniques.
Methods
Five infants and children were shown at cardiac catheterization to have congenital thoracic vascular anomalies. Findings were reviewed in a combined cardiovascular surgery, vascular radiology, pediatric cardiology conference, and transcatheter embolization was recommended. Patients were recatheterized. Arterial or venous access was gained with a No. 5 or 6F endhole catheter, and embolization was accomplished with Gianturco steel coils, uniformly coated with thrombogenic Dacron strands (figure 1). As previously described,9 coils of 0.038 inch packed diameter were straightened over a thin wire and fed through the catheter lumen by a flexible guidewire, emerging in the abnormal vessel as a loose coil of 3, 5, figure 5 ). Because of congestive heart failure, the right bronchial artery was surgically ligated. A 4 mm Gore-tex shunt was placed in an attempt to establish optimal pulmonary blood flow, and a Blalock-Hanlon atrial septectomy was performed.
Persistent congestive heart failure necessitated ductus occlusion, which was performiied in this 3.5 kg, 5-month-old infant with severe inanition by passing three Gianturco coils through a No. 5F catheter introduced through the left axillary artery. One year later this child is home and has normal heart size, no evidence of heart failure, and a hemoglobin of 17 g/dl. 5 with tetralogy of Fallot and pulmonary artresia after balloon occlusion in the catheterization laboratory had documented adequacy of alternative sources of pulmonary blood flow, eliminating the need for reoperation in a child with severe inanition who was believed to carry a high operative risk.
In three of these patients, the vascular anomaly occluded was a component of complex congenital heart disease. In those patients, coil embolization was performed as an adjunct to operative management.
In both small infants, embolization was performed with a transarterial approach. Five French end-hole catheters were sufficient for coil placement. There was no evidence of compromised limb blood flow related to vascular access, although heparin was not administered.
Although not all vessels could be entered for embolization (17/19), it was highly successful when at-FUHRMAN eit tl. tempted (15/17). Unintentional embolization of normal vascular structures did not occur. Follow-up evaluation showed neither late migration of Gianturco coils nor recanalization of occluded vessels. Of the two occlusion failures, it may be pertinent that one occurred in a child with disseminated intravascular coagulation (patient 3). It is possible that because of this process, the coil lost thrombogenicity in situ, preventing complete thrombosis of the vessel even on resolution of the coagulopathy.
Other means of transcatheter embolization of thoracic vessels in children have been described. Bucry miniaturized'4 for delivery through a No. 5F polyethylene catheter and has been used to embolize a BlalockTaussig shunt in a child6 with inadvertent embolization of the pulmonary artery of the left lower lobe. In the past, premature coiling of the device in the catheter has complicated coil delivery and impaired the accuracy of placement. However, Castaneda-Zuniga et al.9 have developed a method of coil delivery that greatly enhances accuracy of placement by preventing coiling in the catheter. By this technique, complications were not observed in our series. The 5F and 6F catheters sufficed, and the technique was safely applied to infants as well as to children. Successful occlusion was achieved in 15 of 17 vessels attempted.
Coil embolization appears to be safe and reliable, even in small infants. The procedure may be performed as an adjunct to the operative management of children with complex congenital heart disease and may provide a practical, cost-effective alternative to the operative management of certain congenital thoracic vascular anomalies.
